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1^, LOCK WITH BENDABLE SHACKLE ELEMENT OPENABLE IN TWO WAYS 

<=> 

FIELD OF THE INVENTION 

The present invention relates to a lock with bendable 
shackle element openable in two ways, and more 
particularly to a lock with bendable shackle element 
that has a combination lock core and a key lock core, 
and could be opened via any one of the two lock cores. 

BACKGROUND OF THE INVENTION 



Locks with a flexible or bendable shackle element made 
of, for example, a steel cord lock, are widely employed 
in some specific applications, such as locks for 
motorcycles and bicycles. 



Conventional locks may be generally divided into two 
categories according to the way of opening them, namely, 
key-controlled locks and key-free locks. Generally 
speaking, the key-controlled lock is a lock that must 
be opened with an auxiliary tool, that is, a key. The 
key-controlled lock has the advantages of simple 
structure and easy operation. However, a user has to 
carefully keep the key for opening the lock. It will 
bring a user a lot of inconveniences or troubles, in 
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the event the key is lost. Combination locks are the 
most common key-free locks, and usually include 
complicate structure and a large number of components. 
While the combination locks do not have the problem 
of a missing key, they are less convenient to operate. 

Therefore, it is desirable to develop a lock openable 
in two ways that combines the advantages of the 
conventional key lock and the combination lock, and 
could be opened with or without a key. 

SUMMARY OF THE INVENTION 

A primary object of the present invention is to provide 
a lock with bendable shackle element openable in two 
ways . 

To achieve the above and other objects, the lock 
according to the present invention mainly includes a 
main body, a substantially U-shaped bendable shackle 
element, a combination lock core, and a key lock core. 
The combination lock core and the key lock core are 
independent of each other. The bendable shackle 
element has an end fixedly connected to the main body, 
and the other end movably held to a lock slot formed 
on the main body. Two ends of the lock slot are first 
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and second locking holes respectively corresponding 
to the key lock core and the combination lock core. 
In an embodiment of the present invention, the key lock 
core and the combination lock core control a blocking 
head and a shifting member, respectively, to block or 
open the two locking holes. The movable end of the 
bendable shackle element may be moved to one of the 
two locking holes to separate from the lock slot and 
thereby open the lock when the combination or the key 
lock core is released from a locked state and drive 
the shifting member or the blocking head away from a 
corresponding locking hole. 

In the lock of the present invention, the bendable 
shackle element may be made of a flexible material, 
such as a steel cord, or formed from two pivotally 
connected rigid curved bars or tubes to achieve the 
same good effect. The bendable shackle element may be 
structurally changed in different ways to meet actual 
needs in manufacture and practical use of the lock. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The structure and the technical means adopted by the 
present invention to achieve the above and other objects 
can be best understood by referring to the following 
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detailed description of the preferred embodiments and 
the accompanying drawings, wherein 

Fig. 1 is a schematical plan view showing the structure 
of a lock according to a first embodiment of the present 
invention, wherein the lock is in a locked state; 

Fig. 1A is a cross sectional view taken along line A-A 
of Fig. 1; 

Fig. 2 shows the manner of unlocking the lock of Fig. 
1 via a combination lock core thereof; 

Fig. 2A is a cross sectional view taken along line A-A 
of Fig. 2; 

Fig. 3 is a further view showing the manner of unlocking 
the lock of Fig. 1 via the combination lock core thereof; 

Fig. 3A is a cross sectional view taken along line A-A 
of Fig. 3; 

Fig. 4 shows the manner of unlocking the lock of Fig. 
1 via a key lock core thereof; 

Fig. 4A is a cross sectional view taken along line A-A 
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of Fig. 4; * 

Fig. 5 is a further view showing the manner of unlocking 
the lock of Fig. 1 via the key lock core thereof; 

Fig. 5A is a cross sectional view taken along line A-A 
of Fig. 5; 

Fig. 6isanexp lode dperspectiveviewofalockac cording 
to a second embodiment of the present invention; 

Fig. 7 is a partially assembled view of Fig. 6; 

Fig. 8 is a fully assembled perspective view of Fig. 
6; 

Fig. 9 is a plan view showing an internal structure 
of the lock according to the second embodiment of the 
present invention, wherein thelockisina locked state; 

Fig. 10 shows the manner of unlocking the lock of Fig. 
9 via a combination lock core thereof; 

Fig. 11 is a perspective view showing the manner of 
unlocking the lock of Fig. 9 via a key lock core thereof; 
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Fig. 12 is a plan view showing tire manner of unlocking 
the lock of Fig. 9 via the key lock core thereof; 

Fig. 13 is a schemat ical plan view showing a lock 
according to a third embodiment of the present invention; 
and 

Fig. 13A is a cross sectional view taken along line 
A-A of Fig. 13. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Please refer to Fig. 1 that is a schematical plan view 
of a lock according to a first embodiment of the present 
invention, and to Fig. 1A that is a cross sectional 
view taken along line A-A of Fig. 1. As shown, the lock 
according to the present invention mainly includes a 
main body 1, a bendable shackle element 2, a combination 
lock core 3, and a key lock core 4. The main body 1 
is provided at one peripheral wall thereof with a recess 
11, and a locking slot 12 opposite to the recess 11. 
Two ends of the locking slot 12 are formed into a first 
locking hole 121 and a second locking hole 122 located 
between the first locking hole 121 and the recess 11. 
A horizontal shaft 13 is provided inside the main body 
1 close to the second locking hole 122 to transversely 



extend through a long hole 142 \on a shifting member 
14. The shifting member 14 is provided at a lower side 
with a laterally projected nose portion 141. 

The bendable shackle element 2 is a U-shaped flexible 
bar or tube, two ends of which are separately formed 
into a fixed head 21 and a movable head 22. The fixed 
head 21 is inserted into the recess 11 to be pivotally 
turnable relative to the recess 11. A free end of the 
movable head 22 is formed into a stopper 222, so that 
an annular groove 221 is formed between the stopper 
222 andtheotherportionofthe movable head 22, allowing 
the movable head 22 to extend into the locking slot 
via the first or the second locking hole 121, 122 and 
move to a narrowed middle portion of the locking slot 
12 to be retained thereto. 

The combination lock core 3 has an inner end connected 
to a stop plate 32. A spring 321 is put around the inner 
end of the combination lock core 3 to elastically press 
against the stop plate 32, so that the stop plate 32 
is normally pushed upward to abut against the lower 
side of the shifting member 14. A plurality of number 
rings 31 are put around a middle portion of the 
combination lock core 3, such that a circumferential 
outer surface of each of the number rings 31 is partially 
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exposed from the main body 1. -Through turning the 
number rings 31, the stop plate 32 is controlled by 
the combination lock core 3 to locate at a locked 
position . 

The key lock core 4 is provided inside the main body 
1, and has an inner end formed into a turnable portion 
41 that could be turned using a correct key. An inner 
end of the turnable portion 41 of the key lock core 
4 is a blocking head 411, which may be a 
semi-circular-sectioned rod moving along with the 
turnable portion 41, or a stop block that can be pushed 
to move by the turnable portion 41. When the key lock 
core 4 is in a locked state, either type of the blocking 
head 411 is turned or pushed to move into a space below 
the first locking hole 121 of the main body 1, so as 
to stop the movable head 22 of the bendable shackle 
element 2 from moving out of the locking slot 12 on 
the main body 1 via the first locking hole 121 to open 
the lock. 

In other words, when the lock of the present invention 
isinalockedstate, the stop plate 32 oft he combination 
lock core 3 is upward pressed against the shifting member 
14 to cause the shifting member 14 to block out the 
second locking hole 122, and the blocking head 411 is 
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moved by the turnable portion 4 T of the key lock core 
4 into the space below the first locking hole 121. With 
the shifting member 14 and the blocking head 411 located 
at positions blocking out the second and the first 
locking hole 122, 121, respectively, the stopper 222 
of the bendable shackle element 2 is effectively stopped 
from moving out of the locking slot 12 via the first 
or the second locking hole 121 or 122. That is, the 
lock of the present invention is in a securely locked 
state . 

Figs. 2, 2A, 3, and 3A show the manner of unlocking 
the lockof the first embodiment of the present invention 
via the combination lock core 3 thereof. As shown in 
Fig. 2, when the number rings 31 mounted on the 
combination lock core 3 are turned to correct unlocking 
positions, the stop plate 32 is no longer firmly pressed 
against by the combination lock core 3. At this point, 
the movable head 22" of the bendable shackle element 
2 may be shifted from the middle portion of the locking 
slot 12 toward the second locking hole 122, so that 
the stopper 222 is brought to push the shifting member 
14, as shown in Figs. 2 and 2A, causing the shifting 
member 14 to deflect with the laterally projected nose 
portion 141 bearing and pushing against the stop plate 
32. The shaft 13 restricts the shifting member 14 to 
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deflect within a limited scope. - The long hole 142 of 
the shifting member 14 absorbs any displacement of the 
shifting member 14 relative to the shaft 13 while being 
deflected. When the deflected shifting member 14 has 
been completely moved away from the second locking hole 
122, the stopper 222 of the bendable shackle element 
2 may be shifted into the second locking hole 122 and 
pulled outward to open the lock, as shown in Figs. 3 
and 3A. 

Figs. 4, 4A, 5, and 5A show the manner of unlocking 
the lockof the first embodiment of the present invention 
viathekey lockcore4 thereof. In the case the blocking 
head 411 moved along with the turnable portion 41 of 
the key lock core 4 is a semi-circular-sectioned rod 
having a straight inner side and a curved outer side, 
and the lock of the present invention is in the locked 
state, the blocking head 411 is turned to project into 
the space below the first locking hole 121, as shown 
in Figs. 4 and 4A, and the stopper 222 of the bendable 
shackle element 2 is stopped from shifting from the 
middle portion of the locking slot 12 toward the first 
locking hole 121 to open the lock. When a correct key 
is insertedintothe key lockcore 4, theturnable portion. 
41 is driven to rotate and bring the straight inner 
side of the semi-circular rod 411 to face toward the 
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locking slot 12, so that the rod 4ll no longer projects 
into the space below the first locking hole 121, as 
shown in Fig. 5A. At this point, the stopper 222 of 
the bendable shackle element 2 may be shifted from the 
middle portion of the locking slot 12 into the first 
locking hole 121 and pulled outward to open the lock, 
as shown in Fig. 5. 

Fig. 6 is an exploded perspective view ofalockaccording 
to a second embodiment of the present invention, Figs. 
7 and 8 are partially and fully assembled perspective 
views, respectively, of the lock of Fig. 6. As shown, 
the lock according to the second embodiment of the 
present invention mainly includes a main body 10, a 
bendable shackle element 20, a combination lock core 
30, and a key lock core 40. The main body 10 is provided 
at one of four peripheral walls with a through hole 
110, and at a second peripheral wall adjacent to the 
first peripheral wall with a long locking hole 120. 
A guide sleeve 130 is extended from the through hole 
110 toward an interior of the main body 10. 

The bendable shackle element 20 is an elongate flexible 
member with two ends separately formed into a fixed 
head 210 and a movable head 220. The fixed head 210 
is extended through the through hole 110 and the guide 
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sleeve 130 into the main body 10. 1 The movable head 220 
is extended into the main body 10 via the long locking 
hole 120, and has a free end formed into a stopper 222 
and an annular groove 221 located between the stopper 
222 and the remaining portion of the movable head 220. 

The combination lock core 30 is a substantially L-shaped 
member- A plurality of number rings 310 are mounted 
on a middle portion of a first section of the L-shaped 
combination lock core 30 parallel to a third peripheral 
wall adjacent to the first peripheral wall for 
controlling a sideward movement of the combination lock 
core 30 in the main body 10. A circumferential outer 
surface of each of the number rings 310 is partially 
exposed from the third peripheral wall of the main body 
10. Amiddle portion of a second section of the L-shape 
combination lock core 30 is connected to an inner end 
of the fixed head 210, which is extended into the main 
body 10 via the through hole 110, the guide sleeve 130 
encloses the fixed head 210 to locate the latter in 
place, so that the combination lock core 30 connected 
with the fixed head 210 of the bendable shackle element 
2 is shifted toward the guide sleeve 130. A spring 330 
is provided in the main body 10 to locate above the 
fixed head 210 with an outer end pressed against an 
inner side of the first peripheral wall and an inner 
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end pressed against the second section of the L-shaped 
combination lock core 30, The second section of the 
L-shaped combination lock core 30 has a top that is 
sideward turned to form a pin portion 320, a free end 
of which is closely located -below one end of the long 
locking hole 120 closer to the first peripheral wall 
of the main body 10. 

The key lock core 40 is also provided inside the main 
body 10. An inner end of the key lock core 40 is a 
turnable portion 410 that may be turned using a correct 
key. A free end of the turnable portion 410 is formed 
into a stop head 42 having a radially outward extended 
stop lug 420. 

Fig. 9 is a plan view showing an internal structure 
of the lock according to the second embodiment of the 
present invention, whereinthe lock is ina locked state . 
Fig. 10 shows the manner of unlocking the lock of Fig. 
9 via the combination lock core 30. As shown in Fig. 
9, when the lock is in a locked state, the spring 330 
elastically pushes the combination lock core 30 for 
the pin portion 320 to engage with the annular groove 
221 at the movable head 220 of the bendable shackle 
element 20. Meanwhile, the stop lug 420 at the free 
end of the turnable portion 410 of the key lock core 
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40 is locked at the other end of the long locking hole 
120, such that the stopper 222 is firmly clamped between 
the pin portion 320 and the stop lug 420 without the 
risk of separating from the long locking hole 12 0 . And, 
when the number rings 3 1 0 are turned to cor re ct unlocking 
positions to release the combination lock core 30 from 
a locked state, the fixed head 210 of the bendable shackle 
element 20 may be pulled outward to synchronously shift 
the combination lock core 30 sideward and thereby 
disengages the pin portion 320 from the annular groove 
221, allowing the stopper 222 of the movable head 220 
of the bendable shackle element 20 to move out of the 
long locking hole 120 to open the lock, as shown in 
Fig. 10. 

Figs . 11 and 12 are perspective views showing the manner 
of unlocking the lock according to the second embodiment 
of the present invention via the key lock core 40. When 
a correct key is inserted into the key lock core 40, 
the turnable portion 410 is driven to rotate and brings 
the stop lug 420 to move away from the long locking 
holel20, as shown in Fig . 11 . At this point , the stopper 
222 at the movable head 220 of the bendable shackle 
element 20 is free at the side opposite to the pin portion 
32 0 , and could therefore be pulled out of the long locking 
hole 120 to open the lock, as shown in Fig. 12. 
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Please refer to Fig. 13 that shows a lock according 
to a third embodiment of the present invention. Unlike 
the first and the second embodiment, in which the 
bendable shackle elements 2, 20 are made of a 
conventional flexible material, such as a steel cord, 
the third embodiment includes a bendable shackle 
element 5 that consists of at least two curved sections 
made of rigid or relatively hard bars or tubes and 
pivotally connected to one another by pivot pin or pins 
53. Two outmost ends of the pivotally connected curved 
sections of the bendable shackle element 5 are formed 
into a fixed and a movable head 51 and 52, respectively. 
Since the movable head 52 has a structure similar to 
that of the movable head 22 or 220, it is not described 
in details herein. The fixed head 51 is preferable in 
the form of a ball joint. The bendable shackle element 
5 formed from pivotally connected curved bars or tubes 
may be bent to complete the same movement of opening 
the lock, just as the bendable shackle elements 2 and 
20 . 

From the above description, it is understood the lock 
with bendable shackle element according to the present 
invention may be opened either via the combination lock 
core or the key lock core thereof, and is therefore 
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very practical and convenient for use. 

The present invention has been described with some 
preferred embodiments thereof and it is understood that 
many changes and modifications in the described 
embodiments can be carried out without departing from 
the scope and the spiritofthe invent ionthat is intended 
to be limited only by the appended claims. 
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